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(57) Abstract: 



PURPOSE: Provided are a method and an apparatus for 
preparing an oxytitanium phthalocyanine charge-generating 
material having a small and uniform particle size and improved 
crystal stability against organic solvents and temperature. 

CONSTITUTION: The method comprises the steps of mixing an 
oxytitanium phthalocyanine crude material with an organic 




solvent homogeneously while a microwave having the frequency 9 [L 10 N, 
of 0.1-100 GHz and the output of 10-3000 W and an ultrasonic 7 
energy having the frequency of 1-1000 kHz and the output of 
10-5000 W are applied, and then reacting at the temperature of 
30-100 deg.C for 0.5-5 hours. The apparatus comprises a 

magnetron(l), a mode stirrer(3) for making uniform microwaves in a microwave container(3), a PID type 
temperature controller^), a K type thermocouple shielded from microwaves and inserted into the three openings 
at the top of the microwave container(2), a condenser(S), a stirring bar(6), an ultrasonic tip(7) inserted into the 
opening at the bottom of the microwave container(2), a pyrex container(9) in which the reaction materials are 
introduced, and a solvent tank(10). 
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(54) ^aieib^ ag^Aioud agLa^Magi ^qip aa 

S ^SB ^AlEIBs Htr^AIOFt! 261^121 HI 2 gJS » OIM flgf SxlOll HB ^A| 
ElBs EiSAIOfy 3¥E1 ^5lgOH3 SWI 3118^1 SttWBAI 0.1-100 GHz, 10 - 

3 0O0W3 D^OI3MIlfa 1 ~ 1,000kHz. 10 - 5,000W£J SiHI Oil Li XI « ^j§oQ 30- 100t; 2] S£0II>M 
o!fr*A|«Be ^8A|3fe 32s ^§SS 8>i=r ^AlEIEIs HSSAIOIL! 2 6f u a ^ii°l XII 2 S 
^Ef^ 0.1 - 100 GHz, 10-3000W2I DjaUIMS( 1 )JH DJOIBSEh 851(2) LHS| D10I3S 3 

ssMi spi we a&^io). s«» y§i£i 8£ ^§ a ^8 aw^i «e pjo ^ sesi 

0)51(8). DfOiaSW 851(2)3 « BE! MAI Ail JH3 ?90il tfag DWI3S3B XHBIS Kg ^2CH(4), 

s^Ks). lesie), choissbi- g5i(2)£j meson it a e^Hsi ^aon itaa ^8iu h<7). ye 

SOI ¥B£lfc HI 01*!^ 851(9) 91 8 OH B3(10)S Ol^Oi*" ^AlEIEle HU^A|0>L! SSMtfBBaB 

»«8*fe gx\?\ nsect. 

4*8/0/ 

^aieibs h^^aio^h , moiasw. s§m, ssi^ii 

E 1- ^Af 011 13 »«MI 1011 2IB ^AlEIBs Htr^AIOFt! 3¥E2| X-fi all 

E 2- ftlAIOII 13 0gOO 20II 216! ^AlEIEIs SWSAIOFti X-£ all HH& 
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£ 3- ^ SSOII M§9 OmiB^Ef 

£ 4- ftlAIOII 2011 S|» ^AlEIEfs H»£AI0jy2| X-tf all HH& 
£ 5- ftlAIOD 3011 2| & ^AlEIBfe 5»£A|0*fc!2| X-£ SI HH& 

£ 6- mai oil 40ii 21 es ^aieieih =»SAiojy2i x-tf gg-ime 

£ 7- bIJnOll 10)1 2| e ^AlEIEfs HB£A|0Ud2| X-£ 99 SH@(SUI^ tBIEHS ^AlEIEJs °1^A| 

0FU2I nia) 

£ 8- dim Oil 20)1 2|& ^AlEIEffe Hg^A|0fH2J X-fl Ui nH§i(^LHb WIEI-S ^A|E|Efs °BMA| 

oft! 21 ni3) 

£ 9- UIjQOII 3011 2| ^AlEIEffe HIT£A|0>t!2| X-<9 fill BH§j(^!Ui^ WIEHS ^A|E|E>s SWSAI 
Ofbl2J ma) 

£ 10- MAI Oil 50)1 2| ff ^AlEIEfs HIfSA|0ty2| X-fl Si HH§! 

£ 11- dimoii 40)i 21 e ^aieibs ^i^Aio^y^j x-<y Si HH£J 

£ 12- AIAIOII 60II 2|& ^AlEIEfs HB£A|0H=!2| x-tf Si 

£ 13- aiaioii 7 oil 2ie ^aieieis sirsAiond2i x-# mm HH& 

£ 14- ^AIOII 2 Oil HJel ^AlEIEfs SB£A|0^2| SWffOIS A*S.(30,000bH ) 

£ 15- dim Oil 20)l 2| ^AlEIEfs MITSA|0*t!2| *=Al HWeaiS M5! (30.000HH ) 

£ 16- ^AlEIEf^ SB£A|0lt!2| 231*1 ^SI ^SSPI^oH S tt9(HIA( A*SS »a£fll £^2| & 
S£ 

*£S2j ¥S0)I CH» 

I — oinuiMg 2 — d^ibsiii- g:?i 

3 — ££ 4 — Kg ^20) 

5 — s^i 6 — mem 

7 — £§IIf H 8 — PID ££X)|0PI 

9 — mOI^A g3| 10 — SDH g3 

II — tfset*i£is a^ois £g 12 — asfsat 
13 - asf^i 

S ^AlEIEfs HIT£A|0>y a8>tt«B&2| XII3E »B ffi OIM 9I& 9 XI Oil »» 32S, 

^m\y\^ cuoiasms* 5§nn oigatoi as&afioi :nas ^aieibs hbsaio^ 2 ah 
urge as m^sfb &a s oig ^ei 9x1011 ae 201a. 

^A|»fla«IO|A| ^2£xflMB ^API, MgdE) SOU »B9|8t?l AI832 HQ. 01 

a& *JE)ls, fchSK»H. »S^Hg S ¥31 26f^iil Sfe 

§ 2£*j xi xi »i 91 on sEfie 301 u&i Afgsoisa. ziau, oi a e 501 ssisaiis ass. a 
3 e^gg, m^s, m^s s ^a^iu H^as^m/d s^a^ mgon ?io\m e^^xi 

OilS ^sl3h£§S M§21 UI^S * LH=P^01IA) ^§6^32 tiStOteS Mg§[ 

^S£«|fe LH^aoil ^Wl^f 2i2iD. "flEff ^EIIh S ^st^^e^ A^§[ S2£^IMB 0IM2J »|i S 
3^0)1 XII&OI EDM- e§OI SID. 



01 EH ^ ama«Mi2| gDIgS oH^5PI ¥|oH D8f& S^l S8^^g^M0| 9iO . 01 

£| 9fX| ^^1 SSfi^iii SOilAI ^AlEIEf^ H^^AIO^OI fe^ 994. ¥4^e U^P^, flOlU 



^AlEIEIs H^^AIOfy^ 01£i ^^Xl SSSSPf ^XHS^QI Zl g D1S^2] 3MB &IU-9(B-S £^ 
1 1-8). WIE*-a(A-S £hr l-§). 0)|E}-§(C-8 £^ IN-S) 3EII2 90kS(0-S £^ IV-S)§0l si 
□ . 01 m 90kS2| SXUf£i ^^01 ¥^6F01 36[^^iil ^El AfgSIO BID. ^AlEIEIs 
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h^saiofus n x-<y sis m&m coe* a^Afa^^oi saxim oia simoii/h ^xf^sj x-<y sji 
m&m mm^M aaaa sip. or fli5j32.i97^oii/dfe hehb^ 9.0. 14.2. 23.9 a 27.1011 

AH X-<!f! Ui HI3M ^A| E| Els Hi^AIOfHM 3HAISH1 2Joqj, ^61 WIS. 194.354s 

Oil AH ^ MeH32| 7.2. 14.2. 24.0 &! 27.2 EEhr 7.4. 10.9 SI 17.9 7.6. 9.7. 12.7. 16.2 S 26.4 
EE*r 8.5 a 10.20ilAi X-g SIS HIB^ XISoiaiQ. OR ^6] HI 5. 298.353s Oil M & ^2HD^t 

9.0. 14.2. 23.9 S 27.1 £b 7.4. 9.2. 10.4. 11.6. 13.0. 14.3. 15.0. 15.5. 23.4. 24.1, 26.2 S 
27.2SM. DR ^61 HI 5. 593, 805s Oil AH ^ «2H32j 7.4. 10.2. 12.5, 15.0. 16.3, 18.3. 22.4. 24.2. 
25.2 » 28.5£M, OR HI 4. 728. 592S0II AH fc 7.6. 10.2, 12.6. 13.2. 15.1. 16.2. 17.2. 

18.3. 22.5, 24.2. 25.3, 28.6, 29.3 K 31.5EB. OR ^o] HIS .252,417s Oil A) 9.5. 14.3, 18.0, 

24.0 U 27.2£S, OR mm HI5.567,559s0l|Ai{=r MEO^f 7.5. 9.3. 13.6, 14.3. 17.9. 24.0. 27.2 
91 29.15E £fer 7.4. 9.5. 11.6. 13.6. 14.3. 17.9. 24.0, 27.2 82 29.1EEM. OR mm HI6.284.420S 
Oil AH b 7.3, 9.4, 14.0, 24.1, 25.7, 27.2 S 28.5£S. OR ^6) HI 4. 898. 799a Oil AHfe M£H 
B^t 9.5. 11.7, 15.0, 23.5. 24.1 §=! 27.3£S, OR mm HI 4, 994,339s Oil AH fer ^2H3^ 9.6, 11.7, 

24.1 S 25.2£M, OR mm HI5.039,586S0ilAHb ^HHB^t 6.8. 9.5. 11.5. 13.4. 18.0. 24.1 S 27.3 
£B, OR ^51 HI 4. 664, 997S Oil AH ^ «EH32| 9.3. 10.6, 13.2, 15.1. 15.7, 16.1. 20.8. 23.3. 26.3 
g 27.1SB. OR mm HI5.213,929s0||Ai^ «2HH^ 7.4. 22.3. 24.1. 25.3, 27.3 S! 28.5EEM. OR 
mm HI5,972.55ls0ilAfe ^SHB^ 7.4, 9.4, 9.7 §J 27.3£M, OR mm HI 6 .447. 965s Oil AH fe- 

2} 7.3, 9.4, 9.6. 11.6. 13.3. 17.9, 24.1 S! 27.2£S. OR mm HIS ,350.844s Oil AH SSHZL^ 6.8, 
9.2, 10.4, 12.3. 13.1, 15.0; 15.6. 16.0. 20.6. 23.2. 25.3. 26.2. 26.5 S! 27.1£M m& ni3S| 
XI ^ XIS8HQ SID. S BSOII CQEf HISS ^AlEIEfs HI*SA|0>Li S6fia§§8 B mg HIB£| 
flfl^f MSH32t 7.2, 9.6, 11.7. 12.7. 13.4, 14.1, 14.8, 18.0, 18.4, 22.3, 24.1 g 27.2£0|ffl X-£ 

sis meg j^aiB^ 27.2£oiiah niB^ uauoi meo^i 9.6£oiiah b d§2^ 

ae ma^ uau2 ^£HB^ 9.6£ ss 24.i£hj hib^ bsj hib^ aaaoi &^di m sun at 26^ 

K 28£ ¥BOil EIB^ Sib 51 ^§2S »D(0|£f MEHB2JB 2Theta +/-0.2SSI :H 

aa.). 



^AlEIEfs HISAIOHzlS 1 ,2-CI AlO^fflHOlU 1 .3-CIO|0|!xiO|^e!S6!8 ^§!S^aHl EjEls 

Sio^fer AfgSfEI&OlU Eil^EfE^AIEI&M A^otOl N-DHHILIMBI^OIU 

0 gOHSKHIA) 1 60-200 °C Oil M 6-12A|ZISB> &SAISJ ^, SHISSS OI^Til iS9 ^EH 

S 3?E ^EHEfH He HI62-256865S0IIAH^ 1 ,2-P A| 0^B!ia!3f AISSEI&S Ahgofe 

SSI, OR ^6i HI4. 971, 877S Oil Ai^ 1 ,3-P 0| 0|^0i^o]M&!5f Eil^Ef A| El M§6f^ 
m, fe^ Bull. Chem. Soc. Jpn., 68, 1001-1005, 1 995 Oil AH ^ 1 ,2-CI A| Of^&JSl M EflMEJ¥^AIEI 

&m Mgsfb ^lism sao. om^i ^ch& ^aieie>s Hg^Aiohti 3?Eb ax^^ sot 2 

IFMS UWAI aSha^ga^A) Af§§ ^ SID. CQEfAH ^jSe^ ^xHEl ^II§§ >1«0f& 

fe^ ygSI 26H*-SgUS/H M^M ^ SID. ^AlEIEfs M^^AIO^Hj ^^^^ 0^2\ s\ 



^AlEIEIs H^^AIO^HSJ CHS^ei ^XHEI ^g§§8 B^il ^lel S^OIU 2f »S 211 a| ^ 

S^(HI ^AIEIEIM M^MAIO^y 3?E1 ^01^3 y ^ MOIU 015] ^^1 ^^1 SHIOilAI Hi^SM A|£J 

- ^^Bji^i, i§unii m^^im^m^ gHixnejg moi ^aieiei^ h^^aio^ 1 asftai 

if gfSOl 2iD. OR mm HI5. 164.493S Oil M£= M^^^SiM Ahgafe SSi, Ol 

^ ^oi Hl5,252,417s0ilAi^ ^Ei M¥S^Of AH^<^H} M^^^^JM Mgefe gg§, OR mm 
HI5.786,12ls0ilAi!zr S!E1S¥S£HSEIS^B M^^SilSIS A}g6f^ SSi, OR ^5i HI 6. 52 1,387 
sOllAi^ S^B 1.2-Pg^S0|l&M AFgo^ ^1, OR mm HI 5, 773 . 184 S Oil Ai^ PM¥S^ 

of him ^ ms c\m^^o\m^&w a\§b\^ ^ii6[2 

^AlEIEfs H^^AIOfblSI CHS^oi s^HEl 5lUb ^AlEIEffe ^^^AIOFU 3¥E1 

Ms . OfMElEi , BHHQIgJ em ^^^l Oil AH ^^^ifitf ^ S^lgHI xHEIM 6^ SSOI 
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ojq sg) Xj|5.567.559m0ilAH{zr n-¥i!0IIE«SS Afgel &Ha. 01^ ^61 «I5. 059.355s 

0]| AH ^ HISS ^!0|5H2f 1 Atg& :>I^6HQ 2iD. 

OIB 5>£ ^e°S ^ CH ^AlEIEm HiTSAIOfy SSf^iilS a SMS! ^«0I ^6HIB> 
HISasiOIHSSg* § 01 an S^ISXIIOII CHS* 2SSJSS0I OH*? ^6H SS^aS 2g°Jj§ 

? nse>s«oi flsrsfoi aaaoi gcHii^ bsoi aa. #011 ^oi^u s±hs ? ^:>i 

gfll xHEl B^IOilAH S£0II &S8I SiaSKM S2ISHI *H El & 31 CHI AH gEE^^Oil 6tEte ^S|M JieOiOt 
e!Lf^ BgOl SID. OIS gfllgMS ^§01 SS8I &Qf-§2^ 2013X1 ^SJ HIIEf-S ^ 

e anf-aa msmoi yo\ agog sjoh s^isxii ^oiiah tisqum oidi g^a ^dhs §§§ 

01 e^gei- WIEHS S*g »m-SS| g§2§ ^OlSbQI }|e!ofe A>S@D. 



B »S0IIAlfe &}|§> S HISS Si flsjff §§&§S 91 B£ BJaS2£ S§^°l £:HSMS 5H 
g8^l ¥|oH DIOiasma 5gHH OlgoFOj 27.2+ 0.2* £| 9\ X\ Oil AH S" Il\BD[ SXHSIte: AHS^ 1§§ 
S| ^AlEIEfs HBSAIOty 3?E1 i§0 OIB ^xHEl 3*58101 gg^SSOl ^B ag§S| ^ 

aieiei^ sbsaioiu 2§f^§§si ms^si igsQif bo. 

SE», B MaWIAIte ^Hf^ 0.1 - 100GHz f B^l 10-3000WSI Q*aL||ES( DWiaSB §31(2) U)S| 

moias mss smmn spi as atuio), a*tB &8Bsi u ^ii sapi a 

e PID »*l S£HI0|3|(8), OlOiasm g?l(2)2| ^BSOIlAi Ail 3HS| ^S0|| tffiia 0I0I3SK XtOI 

a k§ aacH(4). a«*3i(5). nag(6), otoiasm ©:>i(2)si meson n& m7ns\ ^psoii tfae 
ssm n(7). gtsBoi ^asfe moiai^ suiO) a ©oh gaoo)s oi^ch*] ^aieiei^ h^^ai 

Oft! SaH^iil B«8fc &xlB Wlgofe 20ID. 

SEff , B »aMI/Hfc 4^1 »B2S¥H HISS ag§iS| ^AlEIBs HgSAIOtt! Sof^iil HIS 
8fe 330ID. 

EES, B ^SOII/Hfe 6PI ^AlEIEfs HiT£A|0>y SSf^iil AfSSK)| HI2&B &B£X||B HI38} 
20ID. 



B ttBSI ^2X1011 Sims, ^AlEIEffe H^^AIO^tJ 3¥E1 ^PlgDHSf B9I»?| S&Sf^Al 

o.i - 100 ghz, 10 - 3,ooowsj D^oia^Efsf 1 - LoookHz, 10 ~ 5,ooows) 5gnf oil Li xi a 

*iB$\H 30-100*CS] S^OIIAI 0. 5-5 A! Z.^ oh ygA|5Mi=r 51 ^§25 6f^ ^AlEIEfs ^^^AIO^H 

asiaas^si his areioi HI5@D. 

a ^ssi sxioii aejB!. 0.1 - 100 ghz, 100-3000WSJ Dfauime(i)3i omia^ni 
g^K2) msj ofoia^ wsm ^mmn o\d\ e£ mei^i(3), etiisi ^§ a s^ 
a gspi «e pid »ai sehioi^kb). ami asm s^i(2)a ^b^oiiai aii ^hsj ^psoii omi 
a^Ef »Bie kh ^aai(4) ( e^^us), 2^(6), oFoiasm g^i(2)sj ah & soil m& mim =?<g 
chi ^giif u(7). Bigaoi iifoi^i^ gpio) §y goH uaoo)s oi^oixiii, mom 

A e^l(9)UI0j|AH ^AlEIEIs H^SAIOm 3¥E1 ^^l§DH£f Sffll 3^6^l .^m^ 0.1 

- 100 ghz, m^* 10 - 3,ooow£i ofoiasmsf 1 - 1,000kHz, 10 - 5,ooow°i ^mm chi lh xi m ^§of5 
□miasm »Hia Kg ^acn(4) a p jD ^ s£»ioi5i(8)a oisnoi aue^i sbmbai 30-100*0 

S| S£0i|Ai 0.5-5A|^#9i y§AI^ ^AlEIEfs H^SAIOfH 2 6f^fil ®gmt: 51 ^§2£ 

sfe §xpi xiisaa. 

a ^ h SS| SE 2X1011 SjmS, ^SS^¥E] Hl^a ^AlEIEle H^SAIOfbl SS^ag^OI 

HISSD. 

a ^ssi a am 2x1011 sia^s, 401 ^aieibs H^sAiofy ssf^Jsii Ahgshoi xiisa ^2 
saw xiieaD. 



01 moil ai a i^i fiD ^ aii 6^1 asms aim 



a a JS8 Dfoiasma s§eh oigs^oi ^aieiei^ h^saiofh aswtiieaa 3azea. 

^AlEIEfs H^SAIOfy B¥E1 ^^IgQHSI &3HI 3§8MI ^SSISAJ DFOiasmg ^S8H3 

a Oil A[g£lb ^AlEIEIs H^SAIO^' 3¥En iB2!2S 01 D\^&0\0\\ m&& SioH 

aisa as* ^ siD. a g 01^ mm xii4,97i.877ssj i,3-uoiDi^oi^se&iiu aiMsi^^AiEi&g 

Atg6fe a i a Bull. Chem. Soc. Jpn. , 68, 1001-1005, 1995011 MS= 1 .2-Q A| OUac 2! oil Bl 

S^¥^A|EI&M M§6fb £p e#S| ^AlEIEffe M^SAIO^y 3?E§ % y £W ^ 91U . E 

XfS| 3^ ^«^oi jneijA. & g § X |s A^gSf^r S^OIDI. ^XfSJ e.^ (SS!eJs: 

111 10-2003-0030726^ ) Oil M Of 01 a SHI 21 ^Bmm 0IS& &^ §X|M AfgSfOI ^AlEIBs 
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MAio^y a^Ei ggefe s^oia. ch^ 1.2-PAio^fflaoiu 1.3-aoioiinOi^eiBgis 

^g^o EiBsasst Eii^af^^AiEi&M A^ea^o^ N-onsnig5j&oiu i-i§^UHiei 

flfea gQH6F0UH 160-200 e C0ilAH 0.1-12AI2i§& XHEH^ OlOiasm §»B OlgoFOj ^§A| 

^. §Blg§i ^fl HQS ^AlEIEIs HtfSAIOtfci B^D\ Mil ^ S!D. 

feOl ^AlEIEfs HBSA|0*y 3¥Eb «S0I8J2| ££0ilAH -tfOII ^2! * 3S0IU 3*1 

cc^ ^ai Af§6fb 30! Hf^^Q. OICH Btt . 2!^ 5Efe SM2i!S5>s^A|<yO| df 

»2|»0I XHSSOil Af§£lb gOH^br B. XI8Mt Si fflfif* 311 S. Oil BIS. W^EHS SEbr 3 

^^goHQi bfB5|8JD. XI &s* i31Ib CHI&S . CHI&S. SSBS, Ol^SSe*. Ol^e 

soi hi-bsishh »ew eyaaasoi uf^^ohDi , i\\m2-^T=: o\m\^. onaoiiH^iie. n-chi 

anifiaie. EOSBHaoissseoi husssskh. mi hi est oii a on him. n-^mo\m\=i\ wbsiskm. oii 
^EiiM^^ (hahe#oiib §j o^iM^oiiBoi wasista. 

o^igQH^ tr^2i!SS!S] SS2!aUHBa! £b OlMHf g£| S& V S^0I d^*>6hQ. £D WBSJ8MI 
ao| »3|S0Hfc g3 j s^zyguiiS! EEbr ttSa»UnBB!B 1:1 - 10MS ^Ue!* 201 MS@Q. Oltffl 

t^zus s^, m±, *m sei= 22e^ ^ 21201 n xi&jh4^ i-4m u^^ima. 

o5| SDHa sAIEIEfs n BS A|0*y 3?E£| S&tllfcr *tB8l BaStXIfe B2U 1M - 10:13 tJIM^ 

sasi-t 2oi a>B*i8m. 

QfOiaSUI ^SAI 0.1 - 100 GHz, 10 - 3,000W2M gfe 3S0I b*B2|8*ffl f 2h& 0IHS H 

AS SSOILfe gitel S£ S^OI 01348 0HJ3f [»0| aSUI 2| mg°} § ¥EIBa 

mgo\ mmz>\ ^gsixi sen- ssi^ asia ^ aa. oian bsai e^fe 30-100 *cm mm. 01 
**$\m gsoiute a*, ggoi gasi &ohg2i soiejxi s»n tfliB-s am-as a 

3M0I «0* 2II2§ oi3H «3|gHI ^OIIAI Z1B0IIAH OIDI 3QI-B HI 3 M 01 

WIEf-g am-B2l §§2S SOISbf ^HPf Bt«B 4* 2i2M, bl-BSiff &££r 50-70 °C 01 D. EE 

e ygAI^S 0.5-5A|Z}0l Ut»S|8l-0| v O.SAiaDIBB! 3^ 3DI--S2SSI a9B0l?t ^^§1 mo\U 

h'swdi. 5aizi§ oidi anHaa ^§moi eiaes wa-a »m-ass 

dai ^§oi soisb &m?\ m&m ^ aa. ufb^i^ &sai^s ios-5Aiefoia. 

^ ^SOil COEf ^AlEIEIs H^^AIO^y Sof^iiB OjIMMOi, Qii ^01 Xll^g 4^ SID. 

-oj ggoHOH «^hgK» xHasAi^jD. iH^gM eoH ¥o\& ^aieieis H^^Aiofy^ o\^m mm 
SEima oi2H£i ph^f e^oi § m^xi m^. Aiiaiea. aii^oi m& ^aieiei^ H^MAiofy ^ioibm 
guf m^^^u^sj evs^oii otoiasm b«smoiiai 6o*coiiai uia get aaieo. 



g ^§011 gXlte £ 3011 £AI£|0) Slhrdh 2.45GHz, 3000W3 0l>3UIMg( 1 )§ 

§ xi m ah Dwiasm s^i(2) ui£i moias nf§i eam^ii spi se isei^iojs an 

§^eh yg§£| g£ ^§ S IS6PI ^6F0j ^EHoiai^a^^ QmiB^m KH 

ascNU) ^ pid a^i B^Mo\D\{8)m «M8jsaa. &ige2j a in *opi ^imoi ^ejg m 
oi^i^ 8?i(9)« sei Aigj J?. Djoiasm »5i(2)a eaoi ^oi£^ sfsaa. ses. 

OiaSIU g^lHJ ^BSOII XIBOI 1cm g£oi 9g§ Ail ^HM H01A1 ^BCH(4). S^^l(5) SS i6! 

g( 6 )g flaejsaii. seetoii xiboi icm g£2J ?si e §oiai ^em- mmm «M»5ao. s 
DHgadojaiife amiasiifoife ei§i sui &n £§if chiuxib nfoi^^ g^imsi etts^ 2^oH 

M 4 Si^ §121 G||3f&!(decal in. decahydronaphthalene)^ XH^I^D. 

S ^ V S0II CQ^ & v « ^AlEIEffe H^^AIOm 3¥E1 IUOI^A g^l (9) UiOII A| ^3|gDH2f » 

M 3 a 6^1 S&S^AI 0.1-100 GHz, 10 ~ 3,000W2| DJOiasma 1 - 1,000kHz, 10 - 

5.000W2J ^mm onuxis 2j§o woiasm »aa ^2ch(4) a pid ^sxiioi^ksjm oi 

gSfOj §^8^1 £98(BA| 30-100 °C2J g£0||A1 0.5-5AI2ig^ eigAI^ ^AIEIEIb Hg^AIOFU S 

ot^sii§ »aeo. oKMasm xHdni gfgEis oiasm oii&ss Miaie * zis^ioiiai as§i 

D. 

oig^ii ofoia^nh£f 5§m oiil-ixim oigoH sss ^aieieis m^^aio^h sm^^M^^j x-<y m 

m M&m 2|(2Theta)0| 26.1+ 0.2* 21 ¥lx|0|| H\BD\ 2ai SiM^ ^ 4^ 2AQ(£ 4 - 6 ffl 

12 0|^ ^§OI E¥ 2tS£J ^OHS^S SOIEJ^Q^ 2|0|etD. EJX^2| 3^l£ ¥AfSXf 

eoiSAia^ S6H % ^ o\ n[o\n^m& ^§me ms& ^xioi 2^o[°§ aefi 

^# Sg2H jais A| ^6tA|^8 ^ ^o^m] g^I eCHAI^' ^ 2iO(£ 14, 15 ^ 

0|£| ^01 B aSS| gS2£ HISS ^AlEIEIs °^^A|0ht! SSf^giig 7.2+ 0.2* , 

9 6± 0 2* 11.710. 2 # . 12.7+0.2* . 13.4+0.2* . 14.1+0.2* , 14.8+0.2* . 18.0+0.2* . 
18 4+ 0.2* . 22.3+ 0.2* , 23. 4± 0.2* . 24. 1± 0.2* , 24.5+ 0.2* 9i 27. 2± 0.2* Oil X-fl s\M 

mj\ ^aieieis Hir^Aiohy &o\m<&mms m&^xu. me\ &i\m&^mm mzlo\$=q\ s§smi m 
oi»oo/h e ^si a aim a oi jhoiis m&\o\ cn^ ^aiisi asmu s bsoi oim oil oii 2imoi et§ 

9fe OfUD. 
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^Aldl K^AIEIEis °I^A|0>y 3¥E2J gg) 
&S0II 1 

£ H ^S°J S*IM OlgB^Oj IlfOI^ g}|(9)0|| 51.26g. £L± 12.14g. 0|^dl¥ 

^AlEie 34.38g. SU^ 100g§ ^3 mOIBSEja 28kHz. 250WHJ igEf Oil Li XI B SJgmOl 160-1 70 TC 
OHM 0. 1-6AIZ! §^ 3 SI 8* 311 jUBMIS ^AIEIEIh °iT^A|0HdB igaiaD. ^§ S &!§ 

MS] S£E PID gf^i SS»I0|3|(8)S ± rc°l g?|OilAH §^6MI 5^6^12 01 CHI ©Ef Of 

OiaSIK2| #^01 10-3000W2I g^OUH 51301, OfOi3MHf2f sgltt 0\\L-\X\^ &!§£] 2iD\^E\ SJHI 

Af«»ao. oisai soia ^aieie^ sssAio*y b^jesi x-# samgis is. noil uamsacj. 



fitgOR 2 

XHEH*I SXI6 0IS8JOI IUOI^ g^lOil 1,3-CI0|0lk:OI5°]M&! 12. 5g, E]|^Ef¥^A| El & 

29.31g, ¥l^£J 100gg y|2 170~180°C0I! AH 0.1-6AIZ! 9&8MI JH^AIS ^AlEIEfs ° 

IT^A|0>t!S B«8*2iP. OISJI SCHS ^AlEIEfe HBSAIOUi! 3¥E°j x-<y aaHH€!S [S 2] Oil 
UEMH59D. 



AIAIOII 2 

HI 01 31 Oil 97%»4f 300gM JISPSKH J2^SD. BE?} 10lC0|8Hn £IS £ES ^ XI 6^ AH 

AIAIOII 12| BSOII 2 Oil 2]6H ^CH& ^AlEIEfs HBSAIOht! 3¥E 10gS AH AH 61 ^o] ^ 2AIZ1 

iysiaD. myoi st^s^s aeeoii ah ah ai ^sfoi ^aieiei^ h»£aioh=!8 xhssai 

d\H Oj^mOi ^AIEIBh HI^AIO^yS S5J8Hi2 0|°»2J pH?!- #S0l § QHJtXI Ms£ AH*!8lSa. All 
sjOl ^AIEIEIh H^MAIOfb! 9II0IBM M^S^iS! 100ml2| B 100ml Oil 0| a Oil B Si*) 

si et^e^ou * Dwiasm »«s*ioii y»Q. owiasm aasfloii/d piobe 5^;hm oi 

SmO) 30^ §6* 50 ;ii6l2 50°C0||Ai 1AI2 SB* HB» ^ S82£ ^^D. ^825 BJ 
ill 0UJ8W ^AlEIEfe S»SA|0*y« «EJ8Ha 0||&M^ Ail 3 8* 2 Ch AHI^jOl SSB ^AlEIEfs 
H^^AIOfyg 252I0II/H 256101 9.8g2| ^AlEIEfe HBSAIOfd E!8ff^IlI BHD. OISJI 
20i£! ^AlEIEIfe H»SA|0Jfc!£| X-tf sJ^EH&M [£ 4] Oil UEHIHD. 

^AIEIEIb HI^AIOhfcJSI X-£j sl^ EHSS Qii US 52mO||Ai ^§5fSD. 

X-£j 2^?: Cu 

Cu K-8HU IIf§(A): 1.54056 

S^(kV): 40.0 

S^(mA): 100.0 

*m 2Theta): 5.00 

9 XI 2fC 2Theta): 45.00 

>^E|lij 2|C 2Theta): 0.020 

5ff » SSOII WtB ^AlEIEf^ H^^AIOIbi S5ltt^BB9 2 K SOIS AfS (30 t 000«H )S [E 14]a 



^A|0)| 3 

A1AI0D 2 (HI AH OFOia^nf xH£| SEM 60^^ B 2 5J0)lb 4IAI0II 22f Saef^l ^AloFSQ. 25 
9.8g£| ^AlEIBs °^^A|0hbl^ ^2i^CM 3 X-<^ sJ^DH&ie [£ 5] Oil UEHJHQ. 



ftlAIOD 4 

4'AIOII 2011 AH OhOiasm xHdl B£M 70'C^ ff 2 21011^ 41 At Oil 22f §^'6^1 «A|8J2D. 25 9 
9.8gH| ^AlEIEis H^^A|0fb!M ^2i20j 3 X-<y sJHSHeM [E 6] Oil UEfLHSD. 



uunoii 1 

^AlOtl 20l|Ai QFOia^JUM A\§o\X\&H XHEH^ ^§!ei X^^j ^fgmy^lS 2J0||^ AJ Al Oil 22} 

mmmn ^Aimaa. 25 ^ 9.8gHi ^aieie>s n^^Aioiyg ^2^01 3 x-<y mmm&m is 7) 
m uauisacj. ae. oiu^i ^oi& ^aieieis H^^Aio^y asiviiiBsi sxf ^ois msoo.ooo 

OH)S [£ 15]£l 8D. 



HI moil 2 

^aioii 3011 /d oioia^ruM Afgmxia v 3 xnen^i ^siej xi^^i ^^m«^ie mssi 21011^ ^aioii 3m 
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sse^i aiAisiaa. 25 m 9.8g£j *aieib& hi^aio^s ^3201 3 x-<y sinmie^ [£ 8] 

Oil UEUHHO. 



til SOII 3 

*JA|01I 4011 AH DFOIB^UfS MgmX|&3 JWEWM g§!°J J\m^J\m AFSS £IOIIfcr ^ Al Oil 42f 

SS6MI iJAimSD. 25 * 9.8g2| ^A|E|E}h nBSAIOiyS 22*^01 3 X-£ si^nHeie [£ 9] 
Oil UBLHHD. 



&IAIOII 5 

^ A| Oil 30JIAH ™0i& ^AlEIEfs Hi^AlO^ 5g§ 20g2| Ell M 6*01 H^S^ Oil BtfA|3IH 5SJ2 »« 

oh s oiifs^OI 256[^a. 259 ^AlEIEfs h^saio^si x-<y 2j^HH&M 10] Oil UBLHH© 
01 01261 3DH9SI Sl^M 8T 4= 2iD. 



bijnoti 4 

UIJ20II 2 Oil AH £0i2 ^AlEIEfs SITSA|0>y 5g§ 20g2| SIM £F8fO|HSSS0|| S£>A|2|3 5SJ2 £1x1 
el ^ Oj^ohOI 256ISa. 259 ^AlEIEIs = BSA|OFy£| X-£ sISEHea [£ 11]0il UEHH2JO 
01 SSOI 2JOh§0l|/H bilEf-go^ ^281 2^921§i & ^ SID. 



^AIOII 6 

MAI Oil 2 Oil AH ^AlEIEFs HBSAIOIL! 5?E1 ^ Al Oil 12| U£!0!l 1 0il AH 2*012 33 AfgB 2 SI 

Oife ftlAIOII 22f S8l8t?ll 6|A|8*Ha. 25 * 9.8g2] ^A| El Els Hg^AIOlfcJS 22i°0i 3 X-G 
sJlEHee [£ 12] (HI UBLHHQ. 



AIAIOII 7 

AIAIOII 60IIAH 2012 ^AlEIEfs HiT^AIOhy 5gM 20g2] EIIM B}8tOI = £ffSOII B^A|3|j1 5U2 »X| 
el ^ 013*8*01 256*SD. 259 ^AlEIEfe HB^AI0*h!2] X-£ sj^HH&M [£ 13]0II UEILHSl^ 

01 01261 &o*-g2i sxism ass m 4* kq. 



x-2 san1@21.e4a9 

e sxia oisoh aAioii isi ttfloy isi ^aieie^ hbsaio*l! 3¥E2i x-<y as bh 

em as M2H^ ^(2Theta) 27.2+ 0.2* S| fl*|0||AI& HI 3^ ^XH8fe AHS^ aSS2| 3¥Ei U 
etHD(£ 1^5). yES XH2H^ ITS SAB OlSoH B4B UAI«I 13 fit40l 221 ^AlEIEle HB^AI 

ofy B^H£j x-a mm m&s 2§^ej wiEf-iiEj 3¥ei u bucks 2 ss). oife e &x\ 

m 01 gel S^2f XHZH^ 9£|> 01 gel 3? ^AlEIEIfe HB£A|0*fcd 3¥E^f A|S Qi 

S§§! UEItHD^ 3S 21018101 B & XI Oil E16H ^AlEIEffe HB£A|0*L! 3¥H2] 3 

^ UBUfc 27. 2± 0.2* 3 ^ xl Oil Ai El HIB^h ^IH6h°^ ^xHEl PfgSS ^ WIE}- 

gSI EIBM Sol ^Hl XI ^oa^ gSeiSSOl OH^ ?^6fQ. e §«S OlgoH 

^AlEIEfe H^^AlOFbl SS^^sSSI X-d SIS HH^M S3 MBHM2|(2Theta)0l 26. 1± 0.2' EJ 91 

xi oil nia^h sal &mm m ^ aia(£ 4 - 6 12 ^5). 01^ ^§01 s^se ^oi-iei 201 

£jSQb 5!^ EJDIelD. ySOII XH2H4 ^32£ xHdlo^OI E!MCHa ^AlEIEfs HIT^AIO^HI 
^SUH ^(2Theta)0l 26. 1± 0.2* 3 ^ xi Oil HIB^l- UEILfe M ^ 2iD(£ 7-9 &5, §1 

ui^h miE>-§ hib). oie ^§oi 8bb aoj-aoi ojua wiei-^ei §§i o^ ^fxi^ saq^ 

31 ^ 4^ Si^Oi WIEf-» El 321 A-iPl^ S^h&Oil CQSI Ail XI ^ 3S§ S2!a. ClfEfAi JHEH^ 

i^jog s XH2J g go g^oii 4 h &6i Ejama^ 3i m 4- si^oi ch^oi 50^21 e^oiiAis 

BilB-g HI3^f UBUb 31 m ^ 210 • ^0. OhOIB^HIM OIS§l 3? WIEf-S ^SHI3^h 261 
oh^ S0HS2I ^§gjg tt ^ a^DI g^Oil SgOl >|2| giDfe 31 S 4 2iD. EES HI 3 

2| Ail 91 EE& IHEH^I Mg§l S?fia D^0|3^EfM MgS SXHol AilD^ 31 » ^ 21 

a WIEI-S ^§01 261 gJ^ gSS ^0HS2| g§§0|H^ OhOI3SE^M MB& ^AlEIEfs 
AlOftJB ^^IgXilOil CHff ^§E^§^ EES ¥^mD. IHSH^I MgS ^AlEIEfs H^^AlOfyg 

tHIEf-S ^§01 y0h2A°°^ S^lgfll S ^£011 ID^ aSEISSOl ^OiXIOI SD ElSel WIEI-g S 
^>il 2013311 sa. 



gSE H§2| 2AUf2 ^^2| ^§ AIS 1 

^AIOII 20ilAi §012 ^AIEIEIe H^^AIO^ 2.0gg Mildly 1.0g, Eil^£f 6miH^^^ 40g. 
XI M Immoi ^£|^ 110gHI gJMI £Se<L^I0||AI 5AI2.ISS e£!AI2J EIIM£l6fOI^^S&l 150gS ^^1 

6foi iom2 e^imw sm^as ^uimap. ^sfeixnais ^^ois ^^21 ssoii ^ 

blE Bof^^i 0.2/^^Jhl^ 3D el ^ 1201C2J 2 591 Oil AH 5^2 256^D. 
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200g£j e^eSSaiaiOII N.N'-bl^O-OllilHiyj-N.N'-affliyeSXIEKaSf^! 2) 25g:0f 85.1(4. 4-AI3S«! 




mu\& Sof^i ^U^S S5I4^S 3g2!|g -3gg WDIsHBOII OA| ^o\0\ 

120 £1 &ZiJ\0\\M ZJSoKH 20w°\ So^^SOl SSSE^olOI SS£ E^i WI^Eo^D. 

4^l2f 1*01 g£!£ Eg°J SAIA15! ^^§8 of^lSf l^il ^^^1 PDT-2000 (Quality 

Engineering Associates Inc. USA)M AtSSHM ^§8f22ffl ZL ^2f^ 0>EH [H 1 J Oil UEUHHO. 

1) ^^IS^S¥I (VDDP) 

E^l -6.0kV£| aSU 0I88KX CUSAI^M KM gSSE Eg BBOII ^ 

2) »a±i (dd5) 

SS£ fi^f -700V^ CHSAI^J m ^(005) Eg S¥i SsfM ^§oH2 ^lfiS3 

floo die ws«bs haiwssq. 

^, 0D5 = (3^ * fi0S^/5^!S22?j)x 100 (%) 

3) &E(E50%) 

g£!E Eg°l fiSf -700V^ CHSAI^i * IUSOI 780nm£i B^^Oil Eg SSI luS AISS M Eg 

ss£j aspi- Eg sesi s^isj 5o%oii oH&sfe use* BAh»2| M\D\m ^§ 

saa. 

4) £I§S^(VF) 

EgSSI -700V^ LHSAI^J ? HfgOl 780nmOII2 M\D\D\ 13 J/orfoi e^SOil E#AI3i§ M 

a «98tact. 

S2E Eg°J 2AIAF2 ^£°J ^§ AIS 2 - 6 

^ A| Oil 3 - 7011 Ai gO|5! ^AlEIBs SgSAIOiyg Mgg! 2 2J0il*r «3| A|g 1j» § SSI 311 ^Aim 

sedi 3 aJffe 0 >ai [s uon UEimsci. 

SSE E^£| 2AIA}*! ^£21 ^§ AIS 7-10 

0| JUCMI 1 - 4 Oil AH ^AiEIEis Ei^AIOlLIM A|§& 2 2IOj|fer *JAI0!l 12} gSJSMI AIAI 
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3I2S2CH H 21!}fe 0I2H [S 1]0fl UEILHSIQ . 



[a i] ej.\me m& ^§ §a 



AIS 


SSIBgJSil 


VDDP (V) 


DD5 (%) 


E50% 
( J/cnr) 


VF (V) 


1 


Al 1 1 fHI . O 






0. 100 


-48 


2 


Al i 1 ftil O 


— 71fl 
/ ICS 




0. 102 


-49 


3 


^' AIOII 4 


-713 


95.7 


0.100 


-44 


4 


fciAIOII 5 


-691 


92.3 


0.102 


-50 


5 


£JAI0H 6 


-750 


96.8 


0.086 


-32 


6 


&JAI0II 7 


-721 


95.1 


0.095 


-45 


7 


HI ID (Ml 1 


-689 


91.5 


0,130 


-56 


9 


UIJ20II 2 


-691 


91.5 


0.125 


-51 


9 


tJimoii 3 


-687 


91-4 


0.129 


-68 


10 


uijhoii 4 


-531 


70.5 


0.398 


-53 



WW Si SM 

OI&OIIAI dl£| ^01 S agg ^AlEIEIs HgSAIOiy SSHf^SSS HIS8I3I ¥|oH 

27. 2± 0.2' £| ^1 XI CHI AH mBD\ glHSIfe AH^g ^AlEIEIfe HUSAIOIfc! 3?EI tlgSI 

3 o|S ?xHEI 3>SS0II SiCHAH 0I0I3SHI2I SilHi aQHS ^AIEIBh Hi 

SAIOHdg BS 4= SIE^I ShOH S£CHI CH& §§2!g£!S «|:?|a|£S 3H^SH1 CQSIAH 51 

^21 ^AlEIEIs HgSAIOiy 28H^S§!£| gHISS! 26IB£!# HIS ?|a,'B g 

hi§ sHee 4= siD. seb 2}h ^sjb bxiss ^ 9izm si 01 ssib^s sge" hisai 



(57) &ff 

m=?m 1 

^aIEIEIh =S^A|0iy 3fEl S 31 SDH 21- &JHI 338131 ^ if SIS AH ^HI4= 0.1 - 100 GHz, 

10 - 3 000WS1 0I0I3SI1I2I 1 - I.OOOkHz. 10 - 5.000W°I £8W OIIUXIS 3SSH1 30-100"C°l SEOII 

AH 0.5-5AIZI8BJ B§AI3l*r 5§ ?§°S 61 ^AIEIEIb MgSAIOiy SSIB^SDSI HIS SB. 

2 

HI 1^0|| 2J0IAH, 4PI ^AlEIEIs =&SA|0iy BfEfe &g0ISf2| g£CHIAH <^0fl ^ IHiMSS 
5J0ILI *g 2J^I Sg g±HS 2S1 ^S°£ 8|g SB. 

S^PSf 3 

HI 2S0II SICMAH. 4,^1 <yg £g »^2!!a3l = ^A|^ei ^§°S 31 g SB. 

S^S 4 

HI 2WCHI Si 01 AH . H S3 OH A|gS|g gOHfe S. XI B^ BS^ §f2§, 311 S. 01101=. Oil S Ell 

s cc;= 3 ggfgoHoi s§og 61^ BB. 

S^PB 5 

hi moil sioiAH. b?i s^igDHfe Bsaismisy. ttsaauswso sg ois:ai ssi ess^ei as 

^§2S 8|g BS. 

m=?m 6 

HI 5SKHI SIOIAH . IfSaioSfe Si, gi. SI SEfe 22ES 812! Zl X|&5H4^fe 1-43H2J 31 
Slfe BS. 

HI IsfOII Si 01 AH . £!§g 50-70 "C°l S£0||AH SSHSs ^§°S Slfe BB . 

m=?m 8 

HI 1SWI SiOIAH. B?i§ 10g-5A|2ig°i SoHSS ^§2S Slfe BB. 

9 
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HI 1g0ll SICHAH. ^AlEIEIs ngSAIO'fc! 3f£b S202" 27.2+ 0.2* Oil AH ^ X-d all Ilia 
S 5>fe 5 &!S sgog g|fe gjg. 

8 "PS 10 

o 1 - 100 ghz. io-3.ooow°i oiam§s(i)j!t □loiaim s?i(2) wsi oioiai nisi e 

gSlifll 8151 ?|g 2= jnB.^I(3). g*}si y§S£l S£ ^§ a 511 ¥IS} PIO g^l SEHI 

oi?i(8). o'oiasni §3i(2)°i ^eawiAH ahi 3hsi ?soii moiasm amis Kg sschu). 
§^3i(5). iBfste). Qjoiasm S5i(2)2i meson f§& em 21 ?aoii ^eie s§m a(7). t's 

SOI pgjafe mOI^I^ S3I(9) S* SDH 183(10)1 01^01X112. HfOI^I^ §3|(9)U)CHIAH ^AlEI&fe 
MUlAIOiy 3?£§ ^Z>lgOH2l gJHI 2SS^I £g6ISAH ^El^ 0.1 - 100 GHz. 10 - 3.000W 

si oioiamia 1 ~ 1,000kHz, 10 - s.ooowsi &mm oil mis ^ssm oioiasiii xhhis Kg 

gaCH(4) S PID g*! SEBICH3|(8)S 0IS6IO1 SSJSHHI S18I0AH 30-1001CSI S£OIIAH 0.5-5AI2J 
ge.1 BJSAI31 ^A| E| EIh SSSAIO'td SSIgaiii gSSIfe 3i ?S°S 8lfer 3X1. 

s"?» 11 

HI 108011 SICHAH. &J\ ^AlEIEIfe HUIAIOIL! a^Hfe &>S0|8|£J StOIIAH dOII HSJ * fflSSi 
20IU s° 2jAj £fe ^ .giH @ 2 oi§ *go£ Slfe §11. 

12 

HI 11?} (Ml SiOHAH, gl>| d§ St!, £Jd ££fe g!2!!sl9H^A|d&! s§og 6|fe §X|. 
13 

HI 11801 S101AH, XHSSOII AhgSfe gOHrr B. II SM* §31, S2§, 3IIS. Oil Ell =. OII^HI 

s £fe 3 ^gSSHOj 5J S agog S|fe §X|. 

14 

HI 108011 21 OH AH. 4^1 ^^ISDHfe S£2!!SeSS!. ttsaSUStte! £fer OISjU S°l ggS^SJ 31 § 

?S2£ 8ife mx\. 

g?g 15 

HI 14gWI S1CHAH, SfSa°£fe S^, 51 Stfe 22ES 6112 3 XIS3H4*te 1-4JH2! 31 S 

§21 Slfer gXI. 

g^g 16 

HI lOgOII S10IAH. g3| Big 50-70 °C°I BE Oil AH goHSS 1S2S 8lfe §xl . 
S"?8 17 

HI 10g(HI 21 OH AH, Big 10&-5AI **.'&&' S5HS§ ^S2S 81 3*1. 

g"?8 18 

HI lOgCHI 2J0HAI , ^AlEIEIfe SBlAIOIt! a^Hfe «£HZ1^ 27. 2± 0.2" OH/HE" X-d SIS ^g Hia 
S 3*ir 3g§ =S°S 81 gXI. 

8"?8 19 

HI 1gS| ggOII 2|oH HISS 01. 7.2± 0.2* . 9.6± 0.2* . 11.710.2* , 12.71 0.2* . 

13 4+0.2* . 14.1±0.2* . 14. 8± 0.2* . 18.01 0.2* . 18.41 0.2* . 22.31 0.2* . 23.41 0.2* . 
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(54) A Equipment and Manufacturing Process of Oxy-Titanium Phthalocya nine's charge 
generation 

Summary 

This invention is about Equipment and manufacturing of the electric charge substance of Oxy-Titanium Phthalocyanine, Oxy-Titanium 
Phthalocyanine crde was dissolved in organic solvent, then apply supersonic wave(10~5000W) & Microwave(10~3000W,output wave : 
0.1~100GHz) to it , react for 05~5hr at 30-100*0 and this equipment is constructed of them(Magnetron, Microwave vessel, Mode 
Stirring, K-type thermometer, Condenser, Stirring rod, Microwave Tip, PID type thermal controller, Pyrex vessel, Solvent Tank). 

According to this invention, we are able to product the high quality electric charge substance of Oxy-Titanium phthalocya nine(suprrior 
to stability). 



Representative Figure 
figure 2 
Index word 

Oxy-Titanium Phthalocyanine, Microwave, Supersonic Wave, Charge generation. 

A detailed statement 

The simple description of a sketch 

Pic. 1- X-ray diffraction pattern of Oxy-Trtanium Phthalocyanine from Experiment Examplel in the operating eq.l 
Pic. 2- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from Experiment Example 1 in the operating eq.l 
Pic 3- Microwave producer for the invention. 

Pic. 4- X-ray diffraction pattern of Oxy-Trtanium Phthalocyanine from the operating eq.2. 
Pic. 5- X-ray diffraction pattern of Oxy-Trtanium Phthalocyanine from the operating eq.3 
Pic. 6- X-ray diffraction pattern of Oxy-Trtanium Phthalocyanine from the operating eq.4 

Pic. 7- X-ray diffraction pattern of Oxy-Trtanium Phthalocyanine from the comparing eq.l (In a cirde is feature peak for p-type Oxy- 



Titanium Phthalocyanine) 

Pic. 8- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the comparing eq.2(In a circle is feature peak for p-type Oxy- 
Titanium Phthalocyanine ) 

Pic. 9- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the comparing eq.3(In a circle is feature peak for p-type Oxy- 
Titanium Phthalocyanine) 
Pic. 10- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the operating eq.5 
Pic. 11- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the comparing eq.4 
Pic. 12- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the operating eq.6 
Pic. 13- X-ray diffraction pattern of Oxy-Titanium Phthalocyanine from the operating eq.5 
Pic. 14- Transmission - microscope photo(x30,000) of Oxy-Titanium Phthalocyanine from the operating eq.2 
Pic. 15- Transmission - microscope photo(x30,000)of Oxy-Titanium Phthalocyanine from the comparing eq.2 
Pic. 16- Cross-section of Photo-electricity conductor drum for estimating Oxy-Titanium Phthalocyanine's electrical-feature 
* Description for the main sign of sketch 

I - Magnetron 2 - Microwave vessel 
3 - Mode Stirring 4 - K-type thermometer 
5 - Condenser 6 - Stirring rod 

7 - Microwave Tip 8 - PID type thermal controller 

9 - Pyrex vessel 10 - Solvent Tank 

II - Aluminum drum settled by oxidization 

12 - Charge-generation layer 

13 - Charge-transfer layer 



The detailed description of invention 

Invention Objective 

The invention technology and the traditional technology of the sphere 

This invention is about Equipment and manufacturing of the electric charge substance of Oxy-Titanium Phthalocyanine, in detail, use 
of microwave & supersonic wave, manufacturing/equipment of the electric charge substance of Oxy-Titanium Phthalocyanine of 
obtained the higf-sensitivity 

The photo-conductor which have the high photosensitivity on the field of visible ray, are extensively used a duplicator and printer. This 
photo-conductor was used that photo-layer which is main component as selenium, Zinc oxide, Sulfide cadmium and other inorganic 
electric charge substance, is spread on the conductivity materials. However, this inorganic electric charge substance are not satisfied 
for the photo-sensitivity, thermal stability, water-resisting, durability and other properties required for duplicator and printer. For 
example, photo-conductivity used by Sulfide cadmium is inferior for water-resisting and durability, photo-conductivity used by Zinc 
oxide has a problem for durability and also photo-conductivity used by selenium and Sulfide cadmium have the defect for limited 
producing and handling those. 

To solve these problems of inorganic electric charge substance, various studies are going on. Among much inorganic electric charge 
substance, Oxy-Titanium Phthalocyanine is widely used for excellent durability and superior thermal stability. 

For solving the problem is making a special study. Among organic electric charge substance, Oxy-Titanium Phthalocyanine has the high 
the photosensitivity, endurance, and thermal-stability. 

Those crystal-form have existence in now, be typical of them are a-type(B-Type or II-Type), p-Type(A-Type or I-Type), m-type(C-Type 
or Ill-Type) and y- Type (D-Type or IV-Type) .Among electric charge substances, y- Type is widely used. The electric charge substance 
of Oxy-Titanium Phthalocyanine is changed by X-ray diffraction, protecting. This method (classify about the X-ray diffraction) protected 
against other company. 

In USA patent no. 5,164,493, after the composed Oxy-Titanium Phthalocyanine crude melt with mixed solution Tri-fluoro-acetic acid 
and dichloromethane, is crystallizing in the methanol and water solution and is giving producing method the electric charge substance 
of Oxy-Titanium Phthalocyanine which have the x-ray diffraction peak at Bragg angle 7.2±0.2°, 8.9±0.2°, 14.3±0.2°, 18.0±0.2\ 23.9± 
0.2°, 25.6±0.2°, 27.3±0.2°, 28.8±0.2', 29.4±0.2° and 36.4±0.2\ However, this process is using Tri-fluoro-acetic acid and makes a 
great quantity of harmfulness gas and hard handling process phase is involved in and Tri-fluoro-acetic acid is expensive and it is cons 
for high product cost. 

In USA patent no. 5,252,417, using sulphuric acid which are less expensive than Tri-fluoro-acetic acid, is giving producing method the 
electric charge substance of Oxy-Trtanium Phthalocyanine which have the x-ray diffraction peak at Bragg angle 7.2±0.2\ 9.1±0.2°, 
11.2±0.2% 13.5±0.2°, 14.4±0.2°, 24.0±0.2°, 27.2±0.2 e ^ 28.8±0.2\ In this method, after Oxy-Titanium Phthalocyanine crude melt 
with large' strong sulphuric acid (30~50 times vs. crude wt.), crystallize in the methanol and water solution. This method is used a 
large quantity sulphuric acid and neutralizing cost is too much and for that viscosity is going up because of melting crude at normal 
temp., there is limit for decreasing the consuming volume of sulphuric acid. 



In USA patent no. 5,786,121, as composing Penta-fluro-propionic acid with hydrogenated alkane or hydrogenated aromatic compound, 
adding aliphatic compound or aroma-sulfuric acid as additives, dissolving Oxy-Titanium Phthalocyanine crude, crystallizing in the 
methanol and water solution, is giving producing method the electric charge substance of Oxy-Titanium Phthalocyanine. This process is 
using Penta-fluro-propionic acid and makes a great quantity of harmfulness gas more over Tri-fluoro-acetic acid process and hard 
handling raw materials is used, cost is high and product cost is high and the risk ness of process is high 

In OSA patent no. 5,132,197 shows the characteristics X-ray diffraction pattern of Oxy-Titanium Phthalocyanine at Bragg angles 9.0, 

14.2, 23.9 and 27.1, In USA patent no. 5,194,354 reserved at Bragg angles 7.2, 14.2, 24.0 and 27.2, or 7.4, 10.9 and 17.9,or 7.6, 9.7, 
12.7, 16.2 and 26.4, or 8.5 st\- 10.2, In USA patent no.5,298,353 Bragg angles 9.0, 14.2, 23.9 and 27.1, or 7.4, 9.2, 10.4, 11.6, 13.0, 

14.3, 15.0, 15.5, 23.4, 24.1, 26.2 and 27.2, In USA patent no 5,593,805 Bragg angles 7.4, 10.2, 12.5, 15.0, 16.3, 18.3, 22.4, 24.2, 25.2 
and 28.5, In USA patent no. 4,728,592 Bragg angles 7.6, 10.2, 12.6, 13.2, 15.1, 16.2, 17.2, 18.3, 22.5, 24.2, 25.3, 28.6, 29.3 and 31.5, 
In USA patent 5,252,417 Bragg angles 9.5, 14.3, 18.0, 24.0 and 27.2, In USA patent no 5,567,559 Bragg angles 7.5, 9.3, 13.6, 14.3, 
17.9, 24.0, 27.2 and 29.1 or 7.4, 9.5, 11.6, 13.6, 14.3, 17.9, 24.0, 27.2 and 29.1, In USA patent no 6,284,420 Bragg angles 7.3, 9.4, 

14.0, 24.1, 25.7, 27.2 and 28.5, In USA patent no 4,898,799 Bragg angles 9.5, 11.7, 15.0, 23.5, 24.1 and 27.3, In USA patent no 
4,994,339 Bragg angles 9.6, 11.7, 24.1 and 25.2, In USA patent no 5,039,586 Bragg angles 6.8, 9.5, 11.5, 13.4, 18.0, 24.1 and 27.3, In 
USA patent no 4,664,997 Bragg angles 9.3, 10.6, 13.2, 15.1, 15.7, 16.1, 20.8, 23.3, 26.3 and 27.1, In USA patent no 5,213,929 Bragg 
angles 7.4, 22.3, 24.1, 25.3, 27.3 and 28.5, In USA patent no 5,972,551 Bragg angles 7.4, 9.4, 9.7 and 27.3 In USA patent no 
6,447,965 Bragg angles 7.3, 9.4, 9.6, 11.6, 13.3, 17.9, 24.1 and 27.2. In USA patent no 5,350,844 Bragg angles 6.8, 9.2, 10.4, 12.3, 

13.1, 15.0, 15.6, 16.0, 20.6, 23.2, 25.3, 26.2, 26.5 and 27.1. The electric charge substance of Oxy-Titanium Phthalocyanine by method 
of this invention shows Bragg angle 7.2, 9.6, 11.7, 12.7, 13.4, 14.1, 14.8, 18.0, 18.4, 22.3, 24.1 and 27.2, showing strong peaks at 27.2, 
and showing second strong peaks at 9.6. 

Oxy-Titanium Phthalocyanine is composed with 1,2-dicyano-benzene or 1,3-di-imino-iso-indole for main raw materials and Titanium- 
tetrachloride or Tetra-alkoxy-titanium for Titanium under N-methyl-pyrrole, 1-chloronaphthaiene or quiniline at 160-200T:, for 6-12hrs 
and pass by the refining process. This composed matter is crude, we called, There are method for using 1,2-dicyano-benzene and 
Titanium-tetrachloride in the Japan patent no. 62-256865, for using 1,3-dHmino-iso-indole and Tetra-alkoxy-titanium in the USA 
patent no. 4,971,877, for using 1,2- dicya no-benzene Tetra-butoxytitanium in Japan Thesis Bull. Chem. Soc. Japan. 68, 1001-1005, 
(1995). These Oxy-Titanium Phthalocyanine crude are big particle and Electrophotography property are poor so that not used for an 
electric charge substance. Consequently, as going through an adequate after-handling process, it is used as an electric charge 
substance that has high photosensitivity. The structural formula of Oxy-Titanium Phthalocyanine is chemical formula 1. 



Chemical formula 1 



A representative later-process for oxy-Titanium Phthalocyanine is that High H2S04/Excess halide-carboxyacid was mixed with oxy- 
Titanium Phthalocyanine crude, re-crystalizing in water/organic solvent,then handling with solvent of halo-benzene, halo-naphthalene. 
In USA patent no 5,164,493's method of using High H2S04 & chlorobenzene, In USA patent no 5,252,417's method of using tri- 
fiuoroacetic acid & chloro-benzene, In USA patent no 6,521,387's method using High H2S04 & 1,2-dichloroethane, In USA patent no 
5,773,184's difluride-acetic acid or dichloride-acetic acid. 

The invention to achieve technical subject 

For solving the problem of weak crystal-stability & temp sensitiveness, using microwave, composing oxy-titanium phthalocyanine in 
only existing peaks 27.2±0.2,and then later-processing. 

This invention are using magnetron to equalize the microwave in microwave vessel and a 0.1-100GHz output frequency, 100-3000W 




. output frequency, using PID type temp controller, condenser, microwave Tip, Pyrex vessel and solvent Tank to measure/control the 
reaction materials. 

The present invention also provides electric charge substance of Oxy-Titanium Phthalocyanine . 
The present invention also provides electric photo-conductor of Oxy-Titanium Phthalocyanine . 



The composition and function of invention 

Following the invention, Apply microwave 0.1-lOOGHz frequency, 100-3000W output frequency & supersonic wave 1 - 1,000kHz, 10 
5,000W to oxy-Titanium Phthalocyanine crude, then homogenize with organic solvent, react for 0.5~5hr at 30-100 XI. 

Other view for invention, also provides electric charge substance of Oxy-Titanium Phthalocyanine. 
Other view for invention, also provides electric photo-conductor of Oxy-Titanium Phthalocyanine. 



In detail, 

This invention makes electric charge substance of Oxy-Titanium Phthalocyanine from use of microwave & supersonic wave. 
Oxy-Titanium Phthalocyanine crude is mixed with organic solvent, applying microwave, and heating. 

Useable Oxy-Titanium Phthalocyanine crude is normal. Application In USA patent no 4,971,877 shows the method of using 1,3-di- 
imino-iso-indole and Tetra-alkoxy-titanium, Japan thesis (Bull. Chem. Soc. Japan, 68, 1001-1005, 1995) shows the method of using 1,2- 
dicyano-benzene, Tetra-butoxytitanium. The Former method is such a for conventional equipment, the other method is such a using 
Korea patent 10-2003-0030726's synthesis equipment (use of microwave, supersonic wave). 

In detail, Oxy-Titanium Phthalocyanine is composed with 1,2-dicyano-benzene or 1,3-di-imino-iso-indole for main raw materials and 
Titanium-tetrachloride or Tetra-alkoxy-titanium for Titanium under N-methyl-pyrrole, 1-chloronaphthalene or quiniline at 160-200 TC, 
for 0.1-12hrs and pass by the refining process. Use of below is desirable. 1 st , Using re-crystallized crude, 2 nd , crushed crude. 

During experiment, Acid are H2S04, phosphoric acid, and halide-carboxyl acid, in this invention, the solvent is selected between 
water, ether, and ester. Aliphatic alcohol are methanol, ethanol, propanol, And buthanol. Aromatic alcohol is benzyl alcohol, ketone are 
acetone, MEK and Tetra-hydropurine. Ester are methyl-acetic acid, ethyl-acetic acid. 

Organic solvents are halide-benzene, halide-naphthalene, and obtained solution. More desirable method is using of the ratio of 
1:1~10:1. Halogen metathesis are 1~4. 

Organic solvent & Oxy-Titanium Phthalocyanine crude ratio is not defined. But 1:1 ~ 10:1 is desirable. 

When applying the microwave, .l-100GHz frequency & 100-3000W-output frequency is desirable, if it is out of range, cannot control 
temp and outbreak exothermic volume. Reacting temp is 30-100 "C, If it is out of temp range, cannot transfer to completely y- 
type ,due to remained few J3-type or a- type ,there are replaced with y- type. Desirable condition are for 0.5~5hr,at 50-70 In case 
of under 0.5hr,not enough reaction, and Over 5hr, remained few p-type or a- type are replaced with y- type. 

So, desirable time is 10mins~5hr. 

Following the invention, the electric charge substance of Oxy-Titanium Phthalocyanine is below. 
Oxy-Titanium Phthalocyanine melts in H2S04 for 2hr.add to H2S04 with water & ice, then re-crystallizing. 

Filtering from gained re-crystallizing Oxy-Titanium Phthalocyanine, and seperating to ph 7 (using water). After washing , treating for 
lhr at 60 1: on microwave equipment. 

This equipment is Pic 3. Equipment for microwave free-solvent synthesis was manufactured an equipment of the performance of a 
cyde as 2.45GHz, output-power a 700W. To uniform the microwave of vessel inside, the mode stirrer was installed and to 
measure/control the exact substances' temperature, a K-type stainless thermocouple and PID-type temp controller were installed. As 
separating three-opened Pyrex vessel was isolated to go heat efficiency up by a glass-fiber, ft was located the center of microwave 
vessel. Three holes of 1cm diameter were made on the vessel's upper part and a thermocouple, a condenser and an agitating bar was 
installed. The Teflon sealed the interposition part. 

Following the synthesis, then apply supersonic wave(10~5000W) & Microwave(10~3000W,output wave : 0.1-100GHz) to it , react for 
05~5hr at 30-100*0 and this equipment is constructed of them(Magnetron, Microwave vessel, Mode Stirring, K-type thermometer, 
Condenser, Stirring rod, Microwave Tip, PID type thermal controller, Pyrex vessel, Solvent Tank). When materials is completed the 
microwave treatment, filtering, washing by methanol, and drying. 

The electric charge substance of Oxy-Titanium Phthalocyanine by method of this invention cannot see Bragg angle(2Theta) at 26. 1± 
0.2° (reference. Pic4~6 and 12 ).This point is that crystal is completely transferred to y- type. 

The electric charge substance of Oxy-Titanium Phthalocyanine by method of this invention show the width peak Bragg angle 7.2±0.2% 
9.6±0.2\ 11.7±0.2\ 12.7±0.2\ 13.4±0.2 e , 14.1±0.2°, 14.8±0.2\ 18.0±0.2\ 18.4±0.2°, 22.3±0.2", 23.4±0.2°, 24.1±0.2\ 24.5±0.2 
• and 27.2±0. 

The electric charge substance of Oxy-Titanium Phthalocyanine by method of this invention has the peak Bragg angle. 



Oxy-Titanium Phthalocyanin will be used for electric charge substance & organic photo-transfer. 

Following the below, explain about the invention. 

Operating eq. 1 (Synthesis of Oxy-Titanium Phthalocyanine crude) 

Operating eq. 1 

Using microwave energy(28kHz),agitating the substances with 1,2-dicyano-benzene 51.26g, urea 12.14g, Tetra-butoxy-titanium 
34.38g, nonanol(?) lOOg, applying supersonic energy for 01~6hr at 160~1701C. Controlling temp(±lt:) by PID temp controller, X-ray 
diffraction pattern of this Oxy-Titanium Phthalocyanine shows Pic. 1. 

Experiment Example 2 

Using conventional equipment, agitating the substances with 1,3-diaminoisoindol 36.3g, Tetra-butoxytitanium 29.31g,quinaldine lOOg 
in a free-solvent,for0.1-6hrs on 130-2501C, Titanium-oxide phthalocyanine was synthesized. , X-ray diffraction pattern of this Oxy- 
Titanium Phthalocyanine shows Pic. 2. 

Operating eq. 2 

It was agitating with 91% H2S04 in flask, when a flask's temp is under 10*0, slowly agitating with Oxy-Titanium Phthalocyanine lOg 
for 2hr, Filtering from gained re-crystallizing Oxy-Titanium Phthalocyanine,and seperating to pH7 (using water).then washing , 

Completed Oxy-Titanium Phthalocyanine'cake add to chlorobenzene 100ml& water, put in microwave equipment, heating for 30mins at 
50 *C, agitating for lhr at 50t:, cooling for lhr at normal temp. Filtering, and washing by methanol. Obtained Oxy-Titanium 
Phthalocyanine is 9.8g. 

X-ray diffraction pattern of this Oxy-Titanium Phthalocyanine shows Pic. 4. 

X-ray diffraction pattern of this Oxy-Titanium Phthalocyanine is measured under the below condition. 
X-ray bulb: Cu 

Cu K- a wave length(A): 1.54056 
Voltage(kV): 40.0 
Electric current(mA): 100.0 
Start angle(°2Theta): 5.00 
Stop angleC2Theta): 45.00 
Stepping angle(°2Theta): 0.020 

Pic. 14 is Transmission - microscope photo (x30,000) of Oxy-Titanium Phthalocyanine 
In operating eq. 2 

In operating eq. 2, except that Microwave treating temp 60 1:, implementing the same as compare esq. 2. After drying, get an Oxy- 
Titanium Phthalocyanine 9.8g, that electric charge substance of Oxy-Titanium Phthalocyanine is Pic 5. 

In operating eq. 3 

In operating esq. 2, except that Microwave treating temp 70T:, implementing the same as compare esq. 2. After drying, get an Oxy- 
Titanium Phthalocyanine 9.8g, that electric charge substance of Oxy-Titanium Phthalocyanine is Pic 5. 

In comparing eq. 1 

In operating esq. 2, except that using conventional heating agitator implementing the same as operating esq. 2. After drying, get an 
Oxy-Titanium Phthalocyanine 9.8g, that electric charge substance of Oxy-Titanium Phthalocyanine is Pic 7. And Pic.15 is Transmission - 
microscope photo (x30, 000) of Oxy-Titanium Phthalocyanine 

In comparing eq. 2 

In operating eq. 3, except that using conventional heating agitator implementing the same as operating esq. 3. After drying, get an 
Oxy-Titanium Phthalocyanine 9.8g, that electric charge substance of Oxy-Titanium Phthalocyanine is Pic 7. 

In comparing eq. 3 

In operating eq. 4, except that using conventional heating agitator implementing the same as operating esq. 4. After drying, get an 
Oxy-Titanium Phthalocyanine 9.8g, that electric charge substance of Oxy-Titanium Phthalocyanine is Pic 9. 

In operating eq. 5 

Dispersing Oxy-Trtanium Phthalocyanine 5g to tetra-hydropurine 20g, after leave alone for 5-dayfiltering and drying. Dried Oxy- 
Titanium Phthalocyanine's X-ray diffraction pattern is pic 10. It is shown the maintaining y-type crystal. 



- In comparing eq. 4 

Dispersing Oxy-Titanium Phthalocyanine 5g to tetra-hydropurine 20g, after leave alone for 5-day,filtering and drying. Dried Oxy- 
Titanium Phthalocyanine's X-ray diffraction pattern is pic 11. It is shown the transfered v-type crystal. 

In operating eq. 6 

In operating eq. 2 except that using Oxy-Titanium Phthalocyanine crude made from Experiment, 1, implementing the same as 
operating esq. 2. After drying, weigh of Oxy-Titanium Phthalocyanine is 9.8g. Oxy-Titanium Phthalocyanine's X-ray diffraction pattern is 
pic 12. 

In operating esq. 7 

Dispersing Oxy-Titanium Phthalocyanine 5g to tetra-hydropurine 20g, after leave alone for 5-day, filtering and drying. Dried Oxy- 
Titanium Phthalocyanine's X-ray diffraction pattern is pic 13. It is shown the maintaining v-type crystal. 

Analysis for X-ray diffraction pattern. 

Using equipment of invention, Analysis showed that Oxy-Titanium Phthalocyanine(Experiment eq.l) only showing peak in 
characteristic X-ray diffraction at Bragg angle(2Theta) 27.2±0.2°(Pic 1). The other side, Oxy-Titanium Phthalocyanine(Experiment eq.2) 
showing peak in characteristic X-ray diffraction is typical {3-type.(Pic 2 ). In case of using different equipment, showed the different 
crystal - type, In using invention equipment, only have a peak at 27.2±0.2°,Due to not have a P-type on after -handling process, 
crystal-stability is very excellent. Also, there is no peaks at (2Theta) 26.1±0.2°(Pic 4 ~ 6 & 12 ). This mean is completely transfer to 
y-type .the other side , using conventional method , definitely shows the peaks at Bragg angle(2Theta) 26.1±0.2°(Pic 7 - 9 ). There is 
evidence of crystal is ever possessed p-type,is not v-type, and incresed strength in accordance with rising temp. 

Test of photo transfer drum 

Oxy-Titanium Phthalocyanine 2.0g melts in buthylal resin l.Og, & Tetra-hydropurine40g, dispersing with glass spheer (D: 1mm, HOg) 
for 5hr, additional dispersing for 10mins(add to Tetra-hydropurinel50g). Prepared surface of aluminum drum was coated by charge 
conductor(solution 0.2aod) and drying for 5mins at 120*0. 

Coat solution Of Charge transfer layer is that 200g monochlorobenzene are mixed with N, N'-bis (3-methtyphenyl)-N, N- 
diphenylbenzidine (chemical formula 2) 25g & poly (4,4-cyclohexane -dpenylene carbonate)(chemical formula 3) 25g 

Chemical formula 




Chemical formula 3 




and for manufacturing 20^m Charge-transfer, once more for 30mins drying . 
Table 1 is result of using PDT-2000 (Quality Engineering Associates Inc, USA) 

1) Initial Surface electric potential (VDDP) 

It was estimated to voltage when Photoconductivity drum make a charge with electricity the corona electricity (-6.0kV). 

2) Closed Attenuation (DD5) 

After drum make a charge with electricity the corona electricity (-700V), later 3 sec, measured for drum surface's electric-potential, 
and signed to percent. 

Then, DD5 = (surface's electric-potential (After 3sec)/Initial surface's electric-potential) x 100 (%) 

3) Sensibility (E50%) 

After drum make a charge with electricity the corona electricity (-700V), when drum surface is exposed by the 780nm monochromatic 
light it was estimated to monochromatic light's strength when was exposed to drum surface for reach to half of initial drum surface. 

4) Voltage Finish (VF) 

After drum make a charge with electricity (-700V),it was estimated to surface's electric-potential when a wave length is 780nm and 
strength is 13 J/cnf under monochromatic light. 

Test 2~6 are a measuring for photo-conductor drum's feature 

In operating eq. 1, except that using oxytitanium phthalocyanine on test 3~7,implementing the same as operating esq. 1, following 
Table is result. 

Test 7~10 are a measuring for photo-conductor drum's feature 

In operating eq. 1, except that using oxytitanium phthalocyanine on Compare eq.3~7,implementing the same as operating esq. 1, 
following Table is result. 

[Tablel] Electrophotography Property Result 



Test 


Charge 
Generator 


VDDP(V) 


DD5 (%) 


E50% 
( J/cnf) 


VF (V) 


1 


Operating 
eq.2 


-713 


95.4 


0.100 


^8 


2 


Operating 
eq. .3 


-718 


95.6 


0.102 


-49 


3 


Operating 
Eq. .4 


-713 


95.7 


0.100 


-44 


4 


Operating 
eq .5 


-691 


92.3 


0.102 


-50 


5 


Operating 
eq .6 


-750 


96.8 


0.086 


-32 


6 


Operating 
eq. .7 


-721 


95.1 


0.095 


-AS 


7 


Compare 
eq. 1 


-689 


91.5 


0.130 


-56 



8 


Compare 
eq2 


-691 


91.5 


0.125 


-51 


9 


Compare 
eq 3 


-687 


91.4 


0.129 


-68 


10 


Compare 
eq 4 


-531 


70.5 


0.398 


-53 



The invention's effectiveness 

That is to say, for producing oxytitanium phthalocyanine at Bragg angles of 27.2±0.2, composing to new-crystal oxytitanium 
phthalocyanine crude, and for obtaining perfect gamma-type oxytitanium phthalocyanine, applying microwave, supersonic-wave to 
that (improving to crystal-stability for organic solvent/temp), then In the existing problem (safekeeping) is solved. Also, reduce the 
processing-time. 

(57) Application range 
Application clause 1 . 

A process is that oxytitanium phthalocyanine was mixed with organic solution and once applying frequency 0.1 ~ 100 GHz, 
microwavelOO ~ 3,000W, supersonic wave 1 ~ 1,000kHz, 100 ~ 5,000W of materials is react at 130-250 1:, 0.5~5hrs. 

Application clause 2 . 

A process according to claim 1, Oxytitanium phthalocyanine crude is dissolved acid, then re-crystallized below normal temp & crushed 
on wet or dry condition. 

Application clause 3 . 

A process according to claim 2, wherein Acid are sulfuric acid, phosphoric acid, & halide-carboxyl acid. 
Application clause 4 . 

A process according to claim 2, wherein solvent for re-crystallized is water, aliphatic alcohol, aromatic alcohol, ketone, ether, ester and 
the same kind solution. 

Application clause 5 . 

Processes according to claim l,whewein Organic solution are halide-benzene, halide-naphthalene, and water 
Application clause 6 . 

A process according to claim 5, wherein halogen are chloride, fluoride, bromine, iodine, and metathesis piece is 1~4. 
Application clause 7 . 

A process according to daim 1, wherein reaction get realized at 50-70 TC. 
Application clause 8 . 

A process according to claim 1, wherein reaction get realized for 10mins~5hr 
Application clause 9 . 

A materials-made according to claim 1, A Oxy-Titanium Phthalocyanine having peak at Bragg angle to X-ray (27.2±0.2). 
Application clause 10. 

Equipment composed of agitator to equalize the microwave in microwave vessel and a 0.1-100GHz output frequency, 100-3000W 
output frequency, using PID type temp controller, condenser, microwave Tip, Pyrex vessel, Stirring rod, and solvent Tank to 
measure/control the reaction materials. 

Application clause 11 . 

A process equipment according to daim 10, Oxytitanium phthalocyanine crude is dissolved add, then re-crystallized below normal 
temp & crushed on wet or dry condition. 

Application clause 12 . 

A process equipment according to daim 11, wherein Acid are sulfuric add, phosphoric add, & halide-carboxyl add. 
Application clause 13 . 

A process equipment according to daim ll,wherein solvent for re-crystallized is water, aliphatic alcohol, aromatic alcohol, ketone, 
ether, ester and the same kind solution. 

Application clause 14 . 

A process according to daim 10, whewein Organic solution are halide-benzene, halide-naphthalene, and water 
Application clause 15 . 

A process according to daim 14, wherein halogen are chloride, fluoride, bromine, iodine, and metathesis piece is 1~4.. 
Application clause 16 . 



. A process according to claim 10, wherein reaction get realized at 50-70 T: . 
Application clause 17 . 

A process according to claim 10, wherein reaction get realized for 10mins~5hr 
Application clause 18 . 

A materials-made according to claim 10, A Oxy-Titanium Phthalocyanine having peak at Bragg angle to X-ray (27.2±0.2). 
Application clause 19 . 

A "process according to claim 1, A process for Oxy-Titanium Phthalocyanine showing peaks in characteristic X-ray diffraction at Bragg 
angles 7.2±0.2% 9.6±0.2°, 11.7±0.2\ 12.7±0.2\ 13.4±0.r, 14.1±0.2°, 14.8±0.2 e , 18.0±0.2\ 18.4±0.2°, 22.3±0.2% 23.4±0.2\ 
24.1±0.2% 24.5±0.2° ^ 27.2±0.2. 
Application clause 20 . 

Photo-transfer is Manufactured by Oxy-Titanium Phthalocyanine at according to claim 19. 
Picture 
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Provided are a method and an app. for prepg. an oxytitanium phthalocyanine 
charge-generating material having a small and uniform particle size and improved 
crystal stability against org. solvents and temp. The method comprises the steps 
of mixing an oxytitanium phthalocyanine crude material with an org. solvent 
homogeneously while a microwave having the frequency of 0.1-100 GHz and the 
output of 10-3000 W and an ultrasonic energy having the frequency of 1-1000 
kHz and the output of 10-5000 W are applied, and then reacting at the temp, of 
30-100 °C for 0.5-5 h. The app. comprises a magnetron, a mode stirrer for 
making uniform microwaves in a microwave container, a PID type temp, 
controller, a K type thermocouple shielded from microwaves and inserted into the 
three openings at the top of the microwave container, a condenser, a stirring bar, 
an ultrasonic tip inserted into the opening at the bottom of the microwave 
container, a pyrex container in which the reaction materials are introduced, and a 
solvent tank. 
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